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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEQLOGICAL SURVEY

HYDROLOGIC AND CHEMICAL DATA FOR WELLS, SPRINGS,
AND STREAMS IN CENTRAL NEVADA,

By

B. P. Robinson, William Thordarson, and W. A. Beetem

ABSTRACT

Studies of published and unpublished geologic, hydrologic, and
chemical-quality data for ground and surface water in central Nevada,
Tps. 1 to 21 N. and Rs. 41 to 57 E., Mount Diablo base and meridianm,
reveal the following information:

Rocks exposed in central Nevada are of sedimentary and igneous
origin and range in age from Cambrian to Recent. Rocks of Paleozoic
age generally are carbonate or clastic, and rocks of Mesozoic age
generally are clastic and granitic. Rocks of Tertiary age principally
are volcanic, and the valley fill of Quaternary age is alluvial-fan
and lake deposits. The rocks are folded, faulted, and highly fractured.

Precipitation is closely related to altitude. In general, as
the altitude increases the precipitation increases.

Most of the streamflow in the valleys originates as snow in the
nearby mountains. The streams generally flow only in response to
snowmelt and to flash-flood-producing storms.

Important chemical quality characteristics of the ground and
surface water in central Nevada are hardness, expressed as CaCQ,,
generally in excess of 120 ppm,and a dissotved-solids content of
less than 500 ppm. The principal chemical types of both ground and
surface waters are sodium and calcium bicarbonates. .

The major uses of ground water in central Nevada are for
irrigation and stock. Frequency of use of wells in decreasing order
is: irrigation, stock, domestic, industrial, municipal, and
observation. Of the 606 wells tabulated, 29 have multiple uses.
Frequency of use of spring water in decreasing order is: stock,
irrigation, domestic, and public facilities. Of the 135 springs
tabulated, 5 have multiple uses.



INTRODUCTION

In October 1966 a Hydrologic Task Force, consisting of the USGS
(U. S. Geological Survey), CWRR (Center for Water Resources Research,
Univ. of Nevada), and PAL (Palo Alto Lab of Isotopes, Inc.) (formerly
Hazleton-Nuclear Science Corporation) was established to advise the
U. S. Atomic Energy Commission on problems of hydrologic safety related
to underground nuclear testing in central Nevada. This report contains
data that were assembled by the USGS before the Hydrologic Task Force
was organized. It represents the first phase in the evaluation of the
hydrologic environment of central Nevada. The Hydrologic Task Forcé
program 1s being extended from this initial phase of hydrologic studies.

Hydrologic Task Force's scope of work

The Hydrologic Task Force is primarily concerned with six water
problems related to nuclear testing in central Nevada. A description
of each problem foliows:

.Hydrologic contamination

Ground water in some of ?he basins of the area is under artesian
pressure, and much of the natural discharge of ground water is by
springs and seeps in the lowest parts of the basins. Explosions

ﬁhat produce sinks and high-collapse chimneys or that reactivate
faults in the interior of these basins could provide avenues for
underground circulation and, therefore, increase surface discharge

of contaminated water. Designation of small sites for individual

tests will increase the probability of off-site contamination.



Well damage
Under some conditions of well construction, physical environment,
and distance from shot point, nuclear expiosions may result in
extensive damage claims related to wells. A documentation of well
structure and physical environment both preshot and postshot is
desirable to judge these claims.
Water supplies
Adequate water supplies must be developed for drilling,
construction projects, and camp sites.
Water yield
The water yield of rocks is critical to the safe mining of chambers.
Also critical is the rate at which some types of radioactive contaminants
are transported by underground circulation of water,
Containment
Nuclear testing in deep holes will réquire containment within
certain stratigraphic limits to eliminate or minimize the circulation
of contaminated water between interconmnected aquifers. Interconnection
of aquifers is caused by the creation of é rubble chimney whose outer
limits cut across two or more aquifers and thus provide a circulatory
channel between adjacent aquifers. Inadvertent venting could result
in surface-water and shallow ground-water contamination.
Geochemistry
The chemical and radiochemical quality of water in the vicinity
of an underground nuclear test must be determined preshot and monitored
postshot to determing whether the test has contaminated the water. The
chemical composition of the rock affects the rate at which different

radionuclides in solution can move away from the source of contamination.

3



Scope of this report

This report summarizes published and unpublished hydrologic,
geologic, and chemical data for wells, springs, and streams in central
Nevada, Tps. 1 to 21 N. and Rs. 41 to 57 E., Mount Diablo base and
meridian.

SELECTED WELLS AND SPRINGS IN CENTRAL NEVADA

Hydrologic, geologic, and chemical data for wells and springs in
central Nevada are from various sources such as the State of Nevada,
Water Resources Reconnaissance Series; U. S. Geological Survey, Water-
Supply Papers and Professional Papers; Nevada State Engineer's office
records; and a few others. The hydrologic and the geologic data are
summarized in tables 1, 2, and 5 (all tables follow References). All
well and spring locations (tables 1 and 2) are plotted on plate 1.
Some locations coincide, however.

No attempt was made to separate the thermal springs (23) from the
other springs. However, available temperatures are listed for spring
water (table 2). For the reader who is particularly interested in
thermal springs the paper by White and Brannock (25), though outside
the area of this report, may be helpful.

NUMBERING SYSTEM FOR WELLS AND SPRINGS IN NEVADA

The numbering system that the U..S. Geological Survey uses for
wells andlfprings in Nevada is based on the Mount Diablo base
line and meridian network of surveys established by the General
Land Office (now known as the U. S. Bureau of Land Management) (9).

A typical number is composed of four segments. The first segment

indicates the township. If the township number is followed by an "N",



the township is north of the Mount Diablo base line; if the township
number is followed by an-"S", the township is south of the Mount Diablo
base line. The second segment, separated from the first by a slant,
indicates the range east of the Mount Diablo meridian. The third seg-
ment, separated from the second by a hyphen, indicates the section and
the location of the well or spring within the section. Lowercase letters=--
a, b, c, and d--assigned in a counter-clockwise direction, designate the
northeast, northwest, southwest, and southeast quarter sections, quarter-
quarter sections, and quarter-quarter-quarter sections (160-acre, 4QO-acre,
and 1Q-acre tracts). The fourth segment, a number separated from the
third segment by a hyphen, indicates the chromological order im which the
wells were drilled. If two or more wells are in the subdivision, consecu-
tive numbers are assigned in the order in which the well data are recorded.
Thus, well number 3N/42-Olaa-3 (fig. 1) designates the third well recorded
in the NE3NEZ sec.. 4, T. 3 N., R. 42 E.
GEOLOGY

Rocks exposed in central Nevada are of sedimentary and igneous origin
and range in age from Cambrian to Recent. Rocks of Paleozoic age are
divided into two contrasting facies along a north-scdfhiune approximately
at the crest of the Toquima Range (16, 30). The eastern facies is mostly
miogeosynclinal carbonate rocks and orthoquartzite, and the western facies
is dominantly eugeosynclinal graywacke, chert, argillite, and volcanic
rocks. These strata of Paleozoic age, about 20,000 feet thick, crop out
in only about 5 percent of the total area of central Nevada. Although
Paleozoic rocks are poorly exposed in the area, they almost certainly
underlie the younger volcanic and sedimentary rocks at depths to 10,000
feet below the land surface. Exceptions include areas where intrusivg

granites of Mesozoic age are present.
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Rocks of Mesozoic age have contrasting lithologic characteristics in
the western and eastern parts of the areas. In the western part, rocks
of Mesozoic age consist of scattered outcrops of sedimentary marine clastic
rocks of Triassic and Jurassic age and some limestone and granitic stocks
and batholiths of Jurassic age. In the eastern part, they consist of
continental clastic rocks of early Cretaceous age and some fresh-water
limestone, which probably are best preserved in the valley deposits where
they were protected from erosion. Some scattered granitic stocks of late
Cretaceous and Eocene age are found in the eastern part of the area.
Rocks of Mesozoic age crop out in only 1 percent of the total area,
because they were eroded away, have been covered by younger rocks, or
were never deposited.

Rocks of Cenozoic age consist of Tertiary volcanic rocks and Tertiary
and Quaternary valley £1ill. The volcanic rocks include principally welded
tuff and lava flows, and, to a lesser extent, bedded zeolitized, ash-fall
tuff, Cooling joints and tectonic fractures are prominent in thé welded
tuffs, but these fractures do not pass easily through the less competent,
basal, non-welded parts of the tuffs. These wvolcanic rocks average about
3,500 feet in thickness and have a maximum thickness of about 6,000 feet.
Volcanic rocks crop out in about 40 percent of the area, and underlie
alluvium in much of the valley areas.

The valley £ill of Tertiary and Quaternary age is composed of alluvial-
fan deposits,>which are principally sand and gravel, and lake deposits,
whiéh are predominantly silt and clay. The valley £fill is as much as 4,000

feet thick and crops out in about 55 percent of the area in central Nevada.



The structural geology of the area shows at least two periods of
deformation during the Paleozoic Era and at least one period of deforma-
tion during the Mesozoic Era. These Paleozoic and Mesozoic rocks are
folded, faulted, and highly fractured. During the Tertiary and
Quaternary Periods, the area was faulted and deformed into the present
basin and range topography.

PRECIPITATION

The long-term average annual precipitation data for central Nevada
(table 3) indicate that precipitation is closely related to altitude
(2, 3, 7, and 19). 1In general, the data show that as the altitude
increases the precipitation increases.

SURFACE WATER

Surface water in central Nevada (table 4) is derived from precipita-
tion within the drainage area (7, 19, and 26). Precipitation is slight
on the valley floors, and most of the streamflow in the valleys originates
in the mountainé where the precipitation occurs. The streams generaliy
flow only in response to snowmelt and flash-flood-producing storms.

GROUND WATER

Ground water in central Nevada occurs in three principal rock types:
. (a) valley f£ill of Cenozoic age, (b) volcanic rocks of Tertiary age, and
(¢) carbonate and clastic rocks of Paleozoic age. In general, ground
water in the area is recharged from precipitation on the mountains and
the alluvial fans and is stored in the valley fill. Between some valleys,
interbasin movement or discharge of ground water occurs through fractures
or solution openings in the carbonate rocks and through fractures and

N

interflow zones in volcanic rocks.



Sand and gravel of the valley fill is largely unconsolidated and
transmits water through interstitial pore spaces. Some wells produce
500 to 1,000 gallons per minute, although they penetrate less than 200
feet of saturated material.

Table 5 shows the percentagé of wells that penetrated different
aquifers. A majority of wells (87.7 percent) penetrated valley fill only
and about TO percent of the wells that reaghed consolidated rocks were
terminated in volcanic rocks.

Water-level contours

The preliminary water-level contours shown in plate 1 represent
many aquifers in both the valley fill and the bedrock.. These water-level
contours were drawn to show thé gross picture of water levels in central
Nevada. However, plate 1 is subject to modification at a later date because
such factors as artesian water, perched water, and interbasin flow of
ground water have not yet been evaluated. In drawing this water-level
map, only enough data were used to draw a preliminary map; many other
water levels can be found in table 1. One important conclusion from the
water-level map is that the water levels seem to be nearly parallel to the

topography in the mountains as well as in the valleys.



Uses of wells and springs

Wells and springs are tabulated according to use in tables 6 and 7,
respectively. An examination of the tables shows that the major uses
of ground water in central Nevada are for irrigation and stock. Frequency
of use of wells in decreasing order is: 4irrigation, stock, domestic,
industrial, municipal, and observation. Of the 606 wells tabulated,

29 have multiple uses. Frequency of use of spring water in decreasing
order is:  stock, irrigation, domestic, and public facilities. Of the
135 springs tabulated, 5 have multiple uses.

CHEMICAL QUALITY

Table 8 reveals that ground water in central Nevada is generally
hard (hardness as Cacob >120 ppm). Many of the water samples have
dissolved~solids contents of less than 500 ppm; however, several
samples have dissolved=-solids contents in the range from 500 to 1,000
ppm, and one sample has a dissolved-solids content of 370,000 ppm.

All samples, except one brine sample, have sodium-adsorption ratios
of less than 50. Twenty of 75 "percent-sodium" values exceed 50.

Table 9 reveals that surface water in central Nevﬁda also is
generally hard and has dissolved-solids contents of less than
500 ppm. Sodium=-adsorption ratios range from 0.1 to 3.1, and most

of the "percent-sodium" values are less than 50.
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Table 5.--Percentages of wells that penetrate different aquifers

Types of rock: Qal, alluvium and other valley £fill; Tv, volcanic;
Pc, Paleozoic carbonate; Pcl, Paleozoic clastic.

Percentage of Percentage of

Probable types Number of wells Number of wells

f rock enetratin wells enetratin wells
° P & penetrating P . g penetrating
supplying types of rock . consolidated .
types of rock consolidated
water to wells indicated , rocks
indicated rocks
Qal 532 87.7 - : -
Qal, Tv. 43 7.1 43 58.0
Qal, Pc 10 1.7 10 14.0
Qal, Pcl 6 1.0 6 8.0
Qal, Tv, Pc 1 , .2 1 1.0
Tv 11 1.8 : 11 15.0
Pc 1 | .2 1 1.0
Pcl 2 .3 . 6 . 3.0
Total 606 100.0 78 100.0
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